Plant growth promoting traits of phosphate-solubilizing rhizobacteria isolated from apple trees in trans Himalayan region of Himachal Pradesh.
Two hundred and six phosphate-solubilizing rhizobacteria (PSB) were isolated from rhizosphere soil (RS) and root endosphere (ER) of apple trees from different sites of four locations viz., Chamba, Shimla, Kinnaur and Kullu of Himachal Pradesh, Northern India, and were screened for plant growth promoting traits (PGPTs) by using culture dependent procedures. Indole acetic acid (IAA) production was detected in 50 isolates (24.2 %), siderophore synthesis in 53 isolates (25.7 %), hydrocyanic acid (HCN) in 40 isolates (19.4 %) and percentage growth inhibition against Dematophora necatrix in 61 isolates (29.6 %). Overall, 54.3 % of PSB isolates from RS and 64.4 % from ER showed none of the PGPTs tested. Among the PSB showing PGPTs, 10.6 % had single trait and 30.6 % had multiple traits showing two (10.7 %), three (14.1 %) and four (5.8 %) types of PGPTs. The Shannon-Weaver diversity index (H') revealed that PGPT-possessing PSBs in RS were more abundant than ER. Clustering analysis by principal component analysis showed that ER was most important factor influencing the ecological distribution and physiological characterization of PGPT-possessing PSB. There was a positive correlation (0.94, p < 0.05) between HCN and antifungal activity producers, and IAA and antifungal activity producers (0.99, p < 0.05). Significant positive correlation (0.42, p < 0.05) between HCN producers and altitude was also noted.